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10 Tile of the Invention: 

i, 

Optical Member foe l&hotolithagzaphy and 
Projection Optical System 



(Page 2, left column, lines 1-48) 
15 [SCOPE OF PATENT CLAIMS] 

i. i 

[Claim 11 An optical m emb er !for photolithography 

to be used in a particnlar wavelength region not 

i' 

greater than <400nm, chaxkoterized in that a 

i i 

distribution of birefringence amount has central 
2 0 symmetry. *' ] 

[Claim 2] An optical member 'jfor photolithography 

,i 

to be u$ed in a particular wavelength region not 

.j 

greater than 400nm, characterized in that the fast 

,i 

axis direction izx an index ellipsoid had s*. central 
2 5 symmetry. 

[Claim 31 An optical member according to Claim 1 
or 2 , wherein an absolute value of the 
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birefringence amount ia not greater than Zna/oa, 
[Claim 4] An optical member according to Claim 1 
ox: 2, wherein lOaim internal transmittance at 3 65nm, 
248mn, and 193x»m is* over 99.9%. 
5 [Claim 5] An optical member according to claim 1 
ox: 2 r wherein , after- irradiation with JCrF exoiaet 
laser with lOOmJ/cm and by 10 pulses, 10mm 
internal transmittance at 248nm is over 99 . 9% - 
[Claim 6] An optical membar according to Claim 1 
10 or 2, wherein , after irradiation with ArF eaccimax: 
laser with 100xaJ/cm and by 10 pnl3es , 10mm 
internal transmittance at 193nm is over 9 9.9%. 
[Claim 7] An optical member according- to Claim 1 

or 2, wherein the optical member comprises a 

17 3 

15 qnaartz g/lasa having; a hydrogen density SxlO /em 
and having a higher hydrogen density at a central 
portion than at a peripheral portion. 
[Claim SJ A projection optical system for 
photolithography, having a combination of a large 

2 0 number o£ optical nembars and for use in a 

particular wavelength region not greater than 
400nm, characterized in that distributions of 
birefringence amounts of the respective optical 
m emb er g are so combined to adjust an absolute 

2 5 value of birafringence amount at a.rx imaging 

position of the projection optical system, to be 
not greater than 2am/ cm. 
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E Claim 9] A projection optical system for 
* pHotolittoograpliy r Having a e onto in at ion of a large 
n umb or of optical members and for use in a 
particular wavelength region aot greater than 
5 400nm, characterized in that fast axis directions 
in. index ellipsoids of the respective optical 
members are so combined to adjust the fast axis 
direction in the index ellipsoid of the projection 
optical system, to be centrally symmetric with 
10 respect to the optical aacis. 

[Claim 101 A projection optical system for 
photolithography y having a combination o£ a large 
number of optical members and for use in a 
particular wavelength region not greater than 
15 40011k, characterized in that distributions of 

birefringence amounts of the respective optical 
members as well as fast aacis directions in index 
ellipsoids of them are so combined to adjust an 
absolute value of birefringence amount «at an 
2 0 imaging position of the projection optical system, 
to fae not greater than 2nm/cm , and also the fast 
axis mIzsc «.is5 ^.n s z n ^ssc o*^.s.pscivi o.», tuc 
projection optical system, to be centrally 
symmetric with respect to the optical a^xs , 

25 

(Page 5 , right column , lines 42-5D ) 
[0039] 
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[Sni^odiment 21 KrF excimer laser stepper 
projection lens was maaufactuced lay use of qiaartz 
glass satisfying the specifications that lens 
member property Anl2xl0 and birefxingrenca amount 
5 ^2nm/cm and that birefringence and polarization 
characteristics were centrally symmetrical . 
Additionally , lend members to be used were so 
combined and adjusted, during the lens member 
assembling , to assure that the birefringence 
10 amount at the imaging- plane became smallest. The 
obtained resolution (L/S) was 0.25pm relative to 
the design resolution (L/S) 0.25um. 
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mum i] 400 nmaT<Dtt&&&m%i-zmm2n 

[353(33 2 1 4 0 0 nmBH^^itfi^XfejaSh 

[guest a i §g#si i «^ttB«3B2 eeBosMHMt 

^se. 9s^s * * t. brt <s x4*Btt. 

li;fei>*X, KrFx^S^W— tJ t: £ 40QbJ/cb z «/\' teiri0 6 A 
'JWSUtLfcSfc, Z4SDJD?Xi3fr"3-S10BinrtSS3a5a*^ 99.9 

ffiia«C*^«1fla^fi^ift»*E3W2niii/cmfiATKtC-& 

[g*;£JS 1 01 40 0n mttT««JS£fi3tHBTe« $ 

X «) JB«t*tBR# ft *5 a- e m*8 *6*f^*%Ui l:^Lx* 
?*ir ft* Jb 5 ^OTSE U C a- t *5t U V ^ 

10 0 0 1) 50 
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4»Saft*S*"t?. 1^>^S5- yvx*s«D3t** 

[O D 02] 

ft, MMMtiTft. MaYLSlO^lF-Ctt^y^JtCi o 
*>*x/\j-ic*v»T, ■BBJwxftaktf»»faft;^I!*^ 

10 0 0 3] VLSIfiD4>TfDRAMCHKC4ft»fha. LSl^^V 
LSI^^KW*hT IK — X5fiK-*lM-*4M— 16M ctSttrt* 

«*ux«><fc-3ru inxttttsw-th-ph lOim— 2u 

r-»li*n —0.8/** -»n.5*£« £«W#*^*/WifcJiS 
[0 0 043 fflia*v^^— ^&EI38r5£Oft^***$-< 

>"T?<DIH«f5ta>«tt/>i<&0. ffi^-CN. A. tt/h3 

»»*=kl • ^/N. A. 
**»*«J[&- a/n. a. z 
«a t, kl. M»Jt«l«|!cTf*e- ^ 
»aae*WJiS^fea6fcwt. n. a. ^#<r-s 

»> 4^ifll (365nm) S^CKrF C24Snju) ^a 
r F (!53nm) X^^^rt^^ff ^^^^^13 

[0 0 0 S] fcfc^ 7^yA!;^8$nsmit ^ 

x^asa^b^S^ft^cnxv^,, 4 0 0noJ:o 

IZ J: SSiaapo {gT^r^-au fc«r8fcfe3a«* <D3tt^# 5 ^ 
5&^S 0 0j«n^TX ; ;i-&^S35^J^^^C 
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[0 0 0 7] r©iSfir5jsio*SSHfct-=>^*xtt, ftjfc, a 
MB«WiDB«*«>«*«4:«<M»«>« (BTFAufcT 10 

[0 0 0 8] u^uxc^d. -»i:^Sitfcn5A 
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10 0 0 9] 
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^n^oH, #v^Sc-!-pp»**^nrsn-&CK ^bai* 

[0 0 2 6] — SSWtLm j»«BKJ:«« 

Method]. VAD(vep0r axial deDOS i t i on) ft, 
;UCaoi'ge»^ ^5X?n- j— (plasma burnar)fe** 

[0 0 2 7] CD*dMfcfl s «>Ufbi!:J:*7M4IW. 9K 

COD 2 8] tail-. ^35'JV^?7^-ffl5 



(5} *fg}3L03-l 071)50 
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